All Korean wheats displayed vrn-A1 and Ppd-A1b alleles, while Rht-B1a, and Ppd-D1a alleles were also predominantly found. Most Korean wheats carried both Rht-B1a and Rht-D1a alleles, both vrn-B1 and Vrn-D1 alleles, or both Ppd-B1b and Ppd-D1a alleles. The Rht-B1a, vrn-D1, Ppd-B1b and Ppd-D1b alleles were found to exhibit longer culm and spike length than their counterpart alleles. The Rht-B1a allele also showed longer spike length than Rht-B1b. Vrn-B1b and vrn-D1 alleles exhibited longer days to heading date than their counterpart alleles at the Vrn-B1 and Vrn-D1 loci. Lines carrying both Rht-B1b and Rht-D1b alleles displayed shorter culm and longer spike length and days to heading date than any other combination of alleles at the Rht-B1 and Rht-D1 loci. In contrast, lines carrying both Ppd-B1b and Ppd-D1b alleles exhibited longer culm and spike length than any other combination of alleles at the Ppd-B1 and Ppd-D1 loci. Introduction Korean wheat has typically been cultivated by double-cropping with rice, as the time of the wheat harvest is overlapped with the rainy seasons and the time for rice transplanting in Korea. Therefore, earliness, as well as grain yield, have been the most important criteria considered in Korean wheat breeding programs. Korean wheat breeders have been focusing on achieving improved grain yield through the selection of wheat lines with reduced plant height and shortened days to flowering since the 1970s. Consequently, the Korean wheat cultivars have narrow genetic variations in semi-dwarf genes, growth habits and photoperiod response. Therefore, the present study was conducted to investigate the distribution of the Rht-1, Vrn-1 and Ppd-1 alleles in Korean experimental lines and landraces using molecular markers, and to elucidate the relationship between agronomic traits and allelic variation of these genes.
